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m natlonal security’” has become a commonplaqe

"he te

« justify \the maintenance of armigs, the development of new
weapony systems, .and the mahufacture of armaments. A .-

" fourth of all the federal taxes in the United States and at Jeast an
. equwa}ent amo{m n the Sovret 'Union are levied in its name.!

rfatlonmstate itself, but since World War II the concept of ’national
secunty has acquirgd an overwhelmingly military character., Com-
monly veiled in sectecy, considerations of military threats, have
bec’omg so domirant ‘that other threats to the security of nations .
. have often beert ignoréd. Accumulating evidence indicates that new
t hreats are emergmg, threats wrl’n Wthh mlll'tary forces cannot cope

The notlon that countri everywhere shquld \be prepared to defend
‘themselyes at all. times frdm any conceivable external threat is a rela;
twel;v modern .one. As tecently as 1939, for example, the United
Statesshad a defense budgadt of only $1.3 bllll n. Prior to World War
11, countries mobilized troops in times of war mstead of .relying on a
, érge permantnt military estaphshmeﬁt 2 -

. :The pollcy of continual prep redness has led to the }mlltarlzatlon of
- the world _economy, with, mili enditures ‘now accounting for 6

L spercent of the glo al product, Worl wide, the mllitary claims of_na-~
. tional budgets exceed health-s rvice apprapriatichs. Most countries
. .5pend more on ‘‘national security”’ than they do on educating thei
:\youth The development of new, “more effect,xve weapdns syst
e nbw,engages fully a gyarter of the world s sgxentlflt talentfy = ¢

W rld 1ta¢y expendltdres in 1376): reached an_estimate $350 bll-
.,hon, a ipm that exceeds, the income o the poorest one-half of h,uman-

ﬁ‘«.-\<’?<(§

Y am, mdei;ted to my colleagu

| .
rank Record for hi ass;stance thh ‘the research fo¥ this

expression, a concept regularly appealed to. It is used to *

i3
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The concern for th security of a nation is undoubtedly as old as the, o R

-
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N ty At the éurrent rate of weapons procurement, two days of world
6 expendltures on arms equaI the annual budget of the Unlted Natlons
‘and its specialized agencies. Thirty million men and w0men in their

pgm\e productlve years are under~arm§ today 4

Thls competltlpn between the mlhtary and soclal sectors of the w0ﬂd
_economy. is graphncally analyzed by Ruth Leger Sivard in World Mili-
tary and Social Expendituxes 1977. No attempt will be made to fur-
" ther that analysis here. Nor will. any effort be made to assess anew*
the traditional mlhtar;y threats to national security. Ratler, the pur~‘ -
. pose of this paper is to kdentnfy and hnefly describe, several major
. M,,lneyv threats. to national secun? many of which are outsxde the pur-
. vnew of .natlonal secun as tra lth_nally defmed ‘\; ,
'I‘he overwhelmingly'm;htary approach 1o natld’nal Secunty is based
-.on the assumption that the*principal threat to securlty comes from
dther nations. Bug-the_ threats to security may now arise less, from the e
o relatmnshlp ofnation “t6 nation and more from the relationshi g
rgan to nature, Dwindling reserves of oil and the deterigration oF the’ _
., earth's blologlcal systems now, threaten the sgcurjty of natmns ev-
- s\;_e!r)'/‘where. ‘. . ’ et
.. Tooen, O
NatlonaI security “cannot be mamtamed unless natlonal' economies. can,
be sustained, but, unfortunately, the health of many economies cannot
be sustained, for much. longer without major adjustments. All ad:
vanced industrial economies are fueled pnmanly by oil, a.resource
that is belng depgztec‘i While military strategi tf have worried about
.the access™of indubtrial economies to Middle, Eastern_ oil, another
more serious threat, the eventual exhaustion of the world’s qil sup-
phes has been moving to.the fore. If massive altematIVe sourges of
ener fy are not in place when the projected downtutn in' world oil
pro ctidn comes some 15 years hence cnpphhg economlc dlsrup-
) tions: will result.” - , ) -

. Ny ,

<Lt hite the-otl suppiy is threaten-edhy '&eplehcm the—pmaucmy of -
'".; . the earth’s principal ‘biological systems—flshenes forests, grasslands,
. _and croplands-—-ls threatened by excessive human clalms These blo-_

v




*Global food insecurity and the associated’. ¥
- instability in food (prices have become a
++ ‘common source of political ifistability.”

!

logical gystems provide all food and all the raw materials for industry .°
£xcept minerals and petrochemiicals. In- fishery after fishery, the catc 4
oW exceeds the long-term sustainable yield. The cutting:of trees ex-
ceeds the regenerative capacity of forests almost everywhiere. Grass-
.Jands, are deteriorating on every continent as-livestock: populations “
f.or.. increase along with human popylation. Croplands too are being dam, ..
v oeaged by erosion as population pressures mount. Failure to arrest this
. ..detetioration of biological systems threatehs not only the security of .
ik ngjlf_v_idyfa‘l‘nations but the survival of civilization as we know it. e :

I 4

»

P 'é»’n&" . . » H ‘ . . . N
The_deterioration of the earth? biological systems is not a'peripheral , , .

.. ..issue of concern only to environmentalists. The global- economy de-
-..pends on these biological systems. Anything t it threatens “their.

.viability threatens tre glo*_ﬁly economy. Any deterioration 'in - these AU
.. SyStems represents a deterioration infth/e human prospect.

....ible. During the de, foad shortages have led to temporary rises in -
.death. rates in at least a dozen’ countries. Indeed, 'the lives lost to the ‘.

“increase in hunger may excetd -the combat casualties.in all the inter-

national‘conflicts of the past two. decades.

< b " I, . "L y Coe . .
i ,,.M“A_s.‘the. seventies C{Jro ress these new threats” are becoming ghore vis-
eca

- T - B

~

. .

,.Global. food insecurity and the assogiated instability in food! prices¥s T
. <have become 2 common source of pélitical instability. The centuries-.
..old:dynasty in Ethiopia.camd to an ¢nd'in 1974 not because a foreign- |
power invaded and prevailed but because ecological deterioration pre- :
cipitafed .a food ¢risis and Famine. In the summer of 1976 the Polish
‘Government was badly shaken by riotsswhen it sought to raise: food

oo pricesicloser to the world level. In'1977, the riots*that followed.official
. attempts fo Taise fopd prices in Egyﬁt came closer to toppling the gov-
ernment of President Anwar Sadat than has Israeli military power.s.
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«..odie need for countries to confront these threats and to address them

e ws

gggreratiyély“sgiggests that'the military’s role in securing a nation’s
ell-

eing.and survival i relatively less impoftant than it once was. |
e same time, protecting and securing the future of a natign by ..
gthening international cooperation, ~develgping " altérnative "en- "~
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ergy sources, and producing adequate food supplies are_escalating in
“. importance. - N - . .
R . N . . - i & i
"+ The Lagging Energy Transition AT .

n ~ P -
DR . -
SA Wb, . - ~

tes o

. L , ’ - s . PR . e Ty e
When the Arab 6il embargo was imposed in late 1973, it underlined
.. Tthevulnerability of ‘oil importing countries everywhere. Singe then
+ attention hys focused ‘on the threats to national security posed by
.. such disruptions. President Ford and Secretary of State Kissinger
" inted strongly at amilitary invasidn of the Middle Eastern ail fields
.. in the eVent of another threat to_the wil “lifeline” to the Western
" .. industrial countries. : T .

" In their preoccupation with short-term supply disruptions, strategic
" planners have lost sight ‘of a far more centra{,fact; namely, that oil
_ reserves are being rapidly depleted agfd that the downturn in world
#¥ oil production may be only a decade And athalf away. It is the failure
to prepare for this eventuality that poses the real threat to the future'
-+ .security of oil dependent nations. - e o . :
The Arab oil embargo of laté 1973, temporary though it was, did pro-
" vide some clues as to what a world with shrinking oil supplies would
be like. Early in 1974, American motorists found themseélves sitting in”
long lines at service stations. Some waited with anger and frustration, -
others with resignation for their turn at the gasoline pump. Half a.
world away wheat farmers in North-India sat.in line on the ground:
*at the local petrol station with five-gallon fuel cans waiting for.a
,delivery of gasoline for their irrigation pumps. Many held their
-place in the queue for days but the gasoline never came. The short-
age of irrigation fuel reduced the wheat harvest by a million tons,
enough*t6*“feed six million Indians for one year. For American mo- +
torists and 'Pui\{'abi wheat farmers, the energy ¢risis was at least.
N 4 o P,

&

XN

.+ - temporarily a reality. W vl

. - L

‘ * The \haféh‘,,!!ii\te‘!&;&?_e,étllgxﬁg'ﬁﬁearly?laﬂ- found-the United-Stares——
j ‘151},or,t &"natug gas, a principal fuel used for both household and

eRle e
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- industrial purposes. An uncommonly severe winger, coupled with the
.2 lack of an effective conservation program, had led to, critical short-
* ages’in several northeastern and midwestern states. As factories were
“forced to' close, an estimated 1.8 illidn workers were laid off, adding.
" 1o _dlready widespread unemployment. Schopls were closed and sfores - ,
ciitbed their business-hours.¢ Ty o -
_ "These graphjc shprtaggls in the United States and India should not be
. . viewed as rare or random events. Rather they should be seen as ad-
" _...vance wainings ‘of an unfolding crisis of vast proportions, one that is
. . ~almost certain to shake the foundations of the global economic sys-
tem. The effect of energy shortages on food production in India and
on industrial output in the United, States illustrates tb}g link”between
N

«.-energy supplies and economtic activity. . )
A .

"It is~against this backdrop that the energy crisis of the seventies, °a
Bl Al .. y LA L D oe o afs .
~... grisis of both supply and price,,acquires significance. The, world is. «
: not gunning out of energy, but cil suppliestare shrinking. The world

... has switched from one, energy fuel fo another before, but did sp

" gradually and without Haste. The shift from wood to coal took sev-
>~ gral centuries and the mote r¢cent substitutigg of oil for coal was |
i+« . Spread over a century. But now the shift from oil to alternative energy § :

.. .. sources must be uhdertaken within the next décade or two. Given the . & _

P
- . ! -~
[

" lead times needed to bring new s<’urces of energy into use, there is no. 72
-time to spare. | ’ ¢y : N

[

N . §o- . . - ! : : ‘;,z *
. The century:loné growth in world oil production is projected to reach,
> its 2zenith and begin to decline within 15 years or so. Oil produc-
« tion in the United States, untjl recently the world’s leading producer, , ..,
... peaked in’ 1970 and hag fallen off steadigr sincg then.” The:United
.. States was not seriously. imperiled by this downturn since it could fill
the widefing -gap. between rising consumption and falling domestic
production with imports. The world as a.whole obviously will not
“have this option. It will either turn tp alternative energy sources or:
. face the cdhsequences of a shrinking energy supply. While some in-
.. dustrial  societies might be able.to reduce consumption merely by
. eli:{iiﬁa'tng waste, countries in which oil is used almost entirely for

s
=
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.., "agricultural and industrial pu‘}péses can reduce consumption only °
O ' by.reducing living standayds. . N
\‘.ﬁ;v T .7 ’,"-b' y e e .
Two. sets of estimates of wotld oil reserves—provén reserves (cus-
.. tomarily defined as those that can be recovered with current technol-
ogy .and prices) and ultimately recoverable‘reserves (which allow for
can be used fo get a rough idea of when oil production will fall off.
... ... The estimates of reserves most widely. relied upon are those produced
vese - . by the Oil and Gas Journal, v'vhich.%a,ses its figures or consultation
. with both governments,and il companies. For 1977 the_ Journal es-
s -+ -timated world proven crude oil. reserves at 599 billion barrels.* Esti-
‘oc. , mates of ultimately recoverable reserves (which are higher than' those
. .«of proven resefves) have tended-over the past decade to range.around
. 2,000 billion barrels. 7 | - '

o " N -
ot ¢ L4 - . .

e .. «Most projectipris nows show world oil preduction peaking in the earl
“7 ¢ " "1990s and then %teadily declining. As prodyction 'slows, the’growt
~’in demand may substantially otitstrip progiction and lead to severe
shortages. Both a U.S. Government anglysis of the world energy
. economy_and an analysjs undertaken by an international group of
.éxperts,_ heatled by Professor Cayroll Wilson at-the Massachusetts
Institute of T

" ence of energy-will occur as early as 1981° ¢ . '

v -

and move

vorkt “must drastically gurtai}l thé"gsowth of energy

.. massively out of oil¥into’ other Fuels with wartime urgenc
__ foreseeable catastrophe.”” He went on to say that the "enX

~ of growth in oik production is probably at the most.only 15 years
away.”” His

.. tary of the

or “‘face

‘US. Department of Energy.® .7 « PR

L LN . o R <N
" "The eventual downturn in world o production will be pxjecedena”’a"‘rfd
. ... hastened by the productioh decreases in individual countries. The
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. new .discoveries and for improvements in oil-extraction technology)— -

echnology suggest that a serious supply-demand imbal- '
- marizing his 'éroﬁp's findin ;;‘Professor Wiis said that the
wo g"’kw Q\se

of the era

findings .echoed statements of James Schlesinger, Secre- = -

. «..degline-already under way in the Unifed States. will be followed by
downturns in® other o}l—broaclucipg countries. Canada’has ldst its ex-
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-once a leading oil exporter, is
now an importer. The SovietsUnion may lose its exportable surplus
of oil within a .matter of years and leave Eastern Europe entirely
dependentgn the Middle East artd other sources for imports. ? ~

. -

portable surplus of, oil. Ruinania,

o

. - - . . 4 -
... - The rather abstract global estimates of remaining oil medan more when
* .4 ‘translated into per capita terms. The upper_ estimate ot 2,000 bjllion
o barn;e%%rof ultimately recoverable reserves €omes to 500 barrels per per-.
;.. son the current world population. An American with _a large
" automobile that averages 10 miles per gallon® and that 'is driven
10,000 miles per year requires just over 20 barrels per year. At this
""" rate, driving alone would exhaust arr individual’s share of remainin
7" werld oil reserves'in just 25 years. Besides the assumption that aﬁ
... 'temaining reserves will be shared equitably, this «alculation is based
upon the assumptions that all potentially tecoverable oil will be eco-

] + ok

" " nomigally récovered, that population will not increase further, and.
" that oil will be used only for automotive fuel and notfor tractor fuel,
§’;‘>eg{k)'§h'emicals, heating, and other purposes. :
‘&‘T}\\e‘_end of the age of oil was being contemplated as éarly as the mid-
twentieth century, but it was no tause for alarm because nuclear

R/
. . ’,/,- z:‘,,;t/

g P
. / ."k/l
ower was. waiting in the wings along with vast reserves of coal. ng,{—-/,‘/ . )
within a 24-month span betweeh 1975 and 1977, the outlook began to,/" . %
, chanie. In the United States the official projections of nuclear geg- ’
... erated electricity forsthe end of the century were reduced by, two-,/
... tHirds; an international survey indicatéd similar reductions in, every
. .major Western ,j?dust_rial country. As of mid+1977, for exam%le,)w.gst
German political. parties were contemplating adopting, a, fjye-year
fﬁﬁ\é’rgiorii;m on the construction of nuclear power plants.1t ,,///1 }{ o
: . . : R A S
Efforts to ameliorate the projected downturn in world gi :Qgpauctio@;
by turning to nuclear gower havyé brought their own & "/w's,},o nation-
. a{sgchrity, It has not beerd possible.to separate the inteznatiohal spread
" of nuclear power, for peaceful purposes from the /Z ,ggg}dv of homb-
: s of Hopé: The.

_.grade nuclear materials. -As Denis Hayes notes in, 4
N} oq. to a Post-Petroleurn World, ”widespreéww%ﬁpons prolifer-

nuclear,power

o

sure to follow the rapid growth of com?)g’rsj

.




. fagilities.”1> The modest:contribution of nuclear power to, the world\},
energy supplies cannot compensate for the insecurity of a world' of¥
. * present and potential nuclear powers. %
Even while the nuclear dream was fading, a respected group of sci-
» entistsé¥ cautioned against continued heavy reliance on coal. A 'US.
~National A%ademy of Sciendes study pointed out that use of coal as
projected would almost certainly. le,acr to profound and irreversible
shifts in the global climatic system. Within two centuties, the Acad-
emy foresaw, the burning of coal would lead to_a several-fold increase
in atmospheric carbon cﬁoxide and an associated rise in "the average
global temperature of 6° C or 11°. F.13 With ‘oil wells 'going dry,
nuclear power in limbo, anq the heavy use of coal threaténing to alter
the global climate, the,utgency of developing renéwable energy
“sources hasbecome obvious. - v T S

" . The abminant&haracterisﬁ@of the transition now beiinnin is this

urgenci'. The time available to make the transition has been shortened,
by analytical failures, errors in judgment, .and a lack of political lead-
ership in the principal industrial countries. At mid-century when it
~ was becoming clear that oil reserves would not last forever, it was
_ mistakenly assumed that nuclear” power would fill the void, initially
“as.a.source of electrical power and ultimately as a source of other
_ fuels -as well,, This mistaKen assumptiori led humanity to waste fully
_a quiarter of a century, and riow no more than a decade and a half re:
. -mains before the projectéd downturzn in world oil produttion,

.
i

"Even installing solar collectors an individual hoples cah take coun;
try- many years. Hundreds of millions of solaFcollectors would be
needed worldwide by 1990 to offset thé projected fall in petroleum -
production. Technologies must be perfected. Factories must be built
. to manufacture the solar units. Investment capital ntust be niobilized
‘A work force must be trained to install’and maintain the collettors

Individual honfeowners must be acquainted with salar techriologies

. , R ,'Ififé lobal transition tQ renewabl’eyenergy' sources must be ;made '
- qgi‘ckf yet “nothing even' vaguely resembling a global plan for

FRIC - -

Full Tt Provided by ERIC.
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. making this transition has been put on paper. Np national timetables, .
- much less a coordinated global timétable for shifting the économly 13 .
from petroleum to renewable eriergy sources, have been drafted. The .

"™ “rate of transition from petroleum to solar energy sources, the number
~ of solar collectors to be installed éach year by country, the number of
..~ windmills to be erected wheré wind power is economically feasible, . .
. and thé area of farmland to be devoted to the various enférgy crops all )
¢+ need-to be calculated. Lot ‘ LS ~
: Citcumstances suggest the need’for a crash energy conservation pro- .

" .gramand for & broad-based global effort te' develop the entire range
of tenewable energy sources. An all-out conservation program is
needed to stretch remaining oil reserves as far as possible and so buy
tinte foshift to renewable egergy sources. The challenge is to hus- .. ‘

. "'band scarce petroleum resguitces while' designing.a sustainable and

" petroleum-free economic system. The risk is that.petroleam supplies .

will'be squandered frivolously on non-essenitial uses before an agri- .

cultural system can be developed that is not dependerit on oil. . 7
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The need for all the countries of the world to act in concert tggformu-
" late and launch a transition program, including devising a timetable, .
" is”paramount. But only a few countries such «as China—with its o
* methane generators, small-scale hydroelectric genératots;-dgtk refores- .,
tation *programs—and Brazil—with its, ethanol automotive-fuel pro-’
g‘rani—f—aré systematically developing their r;eneyvable energy sources.

F

‘Without a timetable, the world may one day discover that. most of.its
oil and gas is gone and that alternative sources of energyare not ade-
quate to sustain the economic system. Denis Hayes believes that the
g’rierg{ transition will require a’global mobilization of tespurces com-
" .parable'to that for World War II. In his spring 1977 energy message,
" President g arter likened the energy situation_to.”the maral equivalent
of war.” Thé Presidert’s assessment would have been even grimmer
"had he awaited the Nafional ‘Acadenfy of Sciences study ofs energy :
and clifnate, which indicates. the dangers to climate of long-term reli~ a
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‘r‘ax‘rtfi on coal.1® T vt
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- The Deteribfaiion of Biological Systems .. . |

_, - Pressures on the earth’s, principal biological systems-are mounting

.- rapidly as popiilation expands and as incomes climb. Stress is evident

in each of the four major biological systems—oceanic fisheries, grass- ~.

.~~~ tards; forests, and croplands—on which humanity depends fot'food -

. and industrial raw materials. Except for croplands, all -are essentially

. natural systems, little modified by huinans. Tree farming and fis?: "

. . farming offer a means of expanding output beyond that of the natu-
- ral systems, but this requirés additional energy. .
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Discussions of, longligerm economic¢ growth prespects in recent years
have concentrated ®n nonrenewable resotirces, espécially minerals
and fossil fuels. They have been undégirded by thesimplicit assump- - —
tion that because biological resources are renewable] they are of little, -
toncern. In fact, both the nonrenewable and renewable resource
bases have been shrinking* If¥addition to food, biojogical systems
. ‘- % v - - - = 0 - - &
provide virtually all the raw materials for industry excépt petroleum-
derivéd synthetics and, minerals such as iron ore, bauxite, and copper. .
~ The'¢urréntworld population of four billion humans is putting great
¥, * - pressure on these bioldgical systems, often more than they can endure
. -over the long term. The productivity of scores of oceanic fisheries is 7
- falling as the cdtch exceeds their regenerative capacities. In a proteins
hungry world, overfishing has recently become the rule, not the excep-
tion. Forests are shrinking before the onslaught Yof - the firewood *
- - gatherer, the land-hungry farmer, an®the international timber in-»
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z..r.. - As numpers of cattle, water.buffalo, sheep, goats,'and capmels increase
- - . along #ith human populations, the eaith’s grasslands-are being over-
oan taxed. . Denudation, .soil erosign, and desert encroachment " result. <
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".. +Créplands also arl%e,under pressute, and frontiges have largely disap-
. : ;

T».g; peared. Fallow, cycles everywhere are shortening. ) ..
Zimw .- The oceanic food chain, yielding some 70 ‘milliort tohs of fish per _ :
. - year, is humanity’s principal soutce of high-quality protein. Not only
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palatable species are converted into fishmeal and fed to poultsy that 15
"+ prodiice meat and”eggs. Fisheries alsoyield fish oil and other special-
iz¢d By-products used-by industry. -~ , . v

) -

" .. do fish p;ovide a/:nimal protéin for direct consumption, but the less. 1
|
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Throughout most of human history, there were far more fish in the .
oceans than w2 could ever hope to catch. This perceived abundance
. led to an enormous expansion of world fishing leets during the peri- .

‘od ‘sinc®World War II. Investment -in fishing capacity increased
. séveralfold as the industry adopted sophisticated technologies such as
. fishtracking using sonar. Between 1950 and 1970, the catch increased
" by an average of“nearly 5 percent yearly, far outstripping population
. growth and sharply boosting per capita supplies of marine protein. ..
., ‘During this two-decade’span, the catch more than tripled, climbing - . _
from 21 to 70 million’ metric tons. At nearly 70 million toris in live
weight, it averaged some 40 pourds per person annually, well above -
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", /the annual offtake from the world’s beef herds.1s
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Between 1950 and 1970, fish supplied a steadily expanding share of .
‘human protein fieeds, but in 1970 the trend was abruptly and unex-
- .pectedly interrupted. Since then, the catch has flugtuated between 65 + - -
.-~ and 70 million tons, clouding the prospects for an ever-bigger catch. -
... Meanwhile, world population growth has led to an 11-percent decline
.~ .in the per capita cgtci and to rising prites for virtually every edible
“species. _ oo L £ - \ a4
»~ .
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"The earth’s grasslands too a;e.under growing pressure. The products
.. originatihg from the six billion acres of grassland play an important
role in the food, ehergy, and industrial sectors_of the global économy. -
Grasslandsgsupply many protein foods, several forms of energy, and
niunjerous raw materials for industry: I

%

* " Grasslands support the ruminants that supply modt of the world’s .
-~ meatzmilk, butter, and chegse’ In addition to protein €ar human con-
", sumption, ,they provide energy.for agriculture. Just as the firewood
" “from forests serves as fuel for cooking, so grasslands supply the en-
i 'tp‘r‘fl\’fﬁjqx: the draft animals that till a third of the world’s croplands.
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. The ‘one-fifth of the earth’s land surface on which- forage fqo_r rumi-
nants and other animals is produced is a cornerstone of the global
“economy-. Integral parts of both the world food and the woild energy  **
" economies, these grasslanids and the 2.7 billion domesticated rumi-
=" . nants they.support—1.2 billion cattle,<1 billicn sheep, 400 million
Lose- goats, -and 130 ‘million water buffalo—also tepresent an gssential *
¥s:%,-.  pource of raw materials*.for industry.l¢ Their production potential
#  and their condition directly influence the prospects of feedirig-our still
:+. . expanding population. As humanity’s demand for meat, mil , butter, 3
w - » Cheese, leather, tallow, and wool has risen over the past generation,
5 ressures on fgrasslam:[s have increased markedly. So tdo has the need
w . ' for more draft animpls intensified the pressure on grasslands, But in
v, some, areas, supporfing existing populations of draft animals has al- '
i .+ __zeady become well ‘ig%\ impossible, and draft animals fdo emaciated

v ., - to draw plows are becoming common 3ights, Now that the ho fres-.
... .. placing water buffalo or bullocks with tractors has been deferred by "
- the oil shoftage in many poor countries, overgrazing both directly -

.. threatens the supply of livestock products and, by weakening drazz ’
" arimals, indirectly threatens fdod.production. ‘
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_'O]ergrazix} is not netv, but its scale and rate. of accelerationsare un-
precedented. Deteridration that once took centuries is now being
compressed into years byFinexorable population growth. Populations

_,are, in effect, outgrowing’the biological systems that sustain them.

. < N

Humanity depénds on the earth’s forests for firewood, lutber, news-

print, and a host of less essential l:producl:s. Wood pulp is the raw ~
material used in the manufacture of rayon. Paper is the feedstock,of .~

¥

modern industrial sogjetieﬁi;}; which more people are employed in

offices than in ‘factories or s farms. In a bureaucratfc; nonindus- =~
. trial city like Washington, it*is the principal raw material. It is the
common medium of . both mass and interpersonal. communication ev-

-

L drywhere. . N - . T

A I{ir‘ewoo(i is still the principal energy fuel in many Third World coun. 2 2
., tries. Villagers in the poor countries where firewood is used for cook-
ing are decimating local forests. The average villager requires nearly a -~
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. 1| "Populatians are, in effect, outgrowing the _ .
L 1 biolpgical systems th qustain them."&, § 01§
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ton of firewood each year, and exparl%;(ng village populations are
" raising firewood demands so fast that the regenerative capacities of
many forests, are being surpassed. Forests recede farther and farther
from the villages until eritire regions and. countries are eventually
-deforested.1” : v
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While firewood is a principal energy source only in developing coun- -*, -
- “tries; wood is @ primary building material everywheré. Vast tracis of .
forests are cut todSecure the lumber used to mld' houses, schools, .
- %hurches, offices, shops, bridges, railrgads, factories, and storage *
#*"“Facilities. But even thotgh the forests are being “decimated, most of o
> “"humanity is poorly housed: the need to house some.64 million new
., inhabitants each year, coupled with the need to reblace exjsting hous-
="' ing, is raising total claims on many remaining forests' beyon‘dg a sus-
taimabledevel, - v -

»

A’ third m'e\\jor pressure on the earth’s woodlandg comes from.the de- , .~ -
"mand for newsprint” As the share of humanity that is literate
. expands, the demand fpr newsprint expands even more ra idly than
. population. The pregsures of these rising demands are furtﬁgp aggra-
" vated by & lack of paper-recycling fa,ci?ities in principal paper-con- .
e . A N

%37, Suming ¢otntries. - ,
% R - . '

L C A ¢ .
= "?{oié§5§ have proved to be one of humanity’s most valuable economic .
"~ resoutredy and, in consequence, to be one of the most heavily exploit- ' =% .,
"Jed. Almost every country undergoing rapid poEulation, rowth is ;

B

being deforested. If cutting is excessive, forests shrink and their ca-- -

pacity to safisfy humar needs diminishes. Most of the Middle East.
~and North Africa and much of“ontinental ‘Asia, .Central America,. ..
‘and the Andean Tegions of South®merica are now virtually treeless. » )

R A

7 ““Ifi these denuded areas, wood-and woéod products are scarce and ex- 3
sornel tnese € ) (

R

5% pensive. What is worse, the ,r}maininﬁ forested, area.in all these -
egions except eastern Asia, principally China, is shrinking. .
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l‘)_é\}\ras‘p‘toduce an even greater varie‘tﬁ of products. They su ply .
, industria] raw materials such as rubber, and a variety of fibers,
hols, starcheg,;and vegetable oils, The proportionate contribution
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= . of cultivated crops to the global econarfly is far greater than the one-
. 18 tenthof the earth’s land surface that th ‘occupy. -
. . As world population gradually exp
agriculture, farming spread from v
.40, contiment until by the_mid-twentietlf centur the, frontiers had
; virtually* disappeared. Eveti while the amount of new land awaiting
= ~the plow shrank; the growth in démand for food was expanding at a
N record pace, Coupled with the uneven distribution of lahd’in many
e - coyntries, these trends have engendered a lahd hunger that is driving /
r_nilflions.of farmers onto soils of marginal quality—Tands subject
low .and" unveliable rainfall, lands with inherently low fertility, lands
. too stepp tosustain cuIti,va}t'io'n. . . ot
‘ . M v . ) i <
~ Anyone who has traveled across Africa, up and down the Indian sub-
continént,. or around Latin America has seen firsthand the ‘conse-
o quencés of extending cultivatidh onto land that should either be left °
=" in its natural state or ,cultiva?‘gd only with special techniques. One
PR need be neither, a* trained agronomist ror a prophet to see the grim
...~ « future'in store.if the gbuse of the earth’s meager soil resources con-
{9+, tinues. T e : . .o

L '= : .o
nded after .the developméht of, " "
ey t¢ valley and from continent

|

v A .

. Apart from the loss pf cropland, erosion on remaining cropland’ is
. « -. undermining soil. productivity. A natural process, soil erosion as suc
* ' is neither new nor npcessarily=alarming, but when erosion outpaces
the.formation of new fpil,,inherent soil fertility declines. c

’

o . The mantle of topsoil*covering the earth ratges in depth from a few
}. " . inthes to a féew hundiéd feet. Over much o the earth’s surface it is

4

‘oﬁéy inches deep, usually less than a foot. Nature prodiices new séil

* ‘veryislowly, much more slowly than.the rate at which humans are
— - . now-removing it. THus, once topsoil is lost, a vital capacity to sustain
P, - life is diminished. With soil as with thany other resources, humanity
B is Baginningf ask*more of the earth than it can give. o
:\4«\¢ -‘ . . ) C i o, N
P It is the ratevof sail erosion that distinguishes the current. era from ™~
‘other periods. In Vast .areas, the T\,(?mt,of topsoil that is being lost
. R Q‘f“. N . N . .
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:; ' through erosion exceeds that being formed by nature. Soil scientists
Tk r .

. analyzing the relationship between soil loss and formation have es-. 19
*' "tablished a tolerable rate of soil loss (T factor). This T factor ordinarily
varies” from one to five tons per acre, depending on the local condi-
tions. In"a stirvey of Wisconsin soils, 70 percent experienced soil loss-
es greater than the .tolerable levels; on sc?}ls(with a T factor of 3.6

i?,ns, the actual loss was 8.4 tons, more than double the tolerable rate.1s

"Concern bver the loss of topsoil in the United States is: escalating.
Luther Carter writes .in Science that ““the erosion of croplands by
" wind and water remains “one of the’biggest, most pervasive’ problems’

the nation faces.” The problem persists because, “irf the-calculations . .
. of ndny farmers, the hope of maximizing short-term crop yields and =~ -
profits has taken'precgg‘lgpcg over the longer term advantages of con-

LN
N

., - serving the soil.” In an“analysis of the condition of U.S. soils, the "
‘swm Jowa-based Council for Agricultural Science and Technology reports B
& that “a.third of all cropland was suffering soil losses too great to be -
£ sustained withdut a gradual, but ultimately disastrous, décline in pro- .
P 7 ductivity.” U.S. Secrefary of Agriculture gob Bergland has calledP for ”
7% .¥a fiew research effort to determine more fully the extént of moil ey
> déterioration. He'is well aware that even the heavy use'of fectifizer
.. c@nnot over the longer ‘tefm, suffice to compensate fbr losses beyond - °
' ;acertain point.?®. . Toe . WA :

.

s I £ . . ) ~
Mére and more the “carrying capacities”_of biological systems are be- -
“"ing’ignoréd and exceeded. In, many ways the natural iological sys-
" “tems on. whith humanity dépends function like a philanthropic
» . foundation operating on a fixed endowment. With $100 million that .
- earns, 6 percent yearly, a foundation can rsafely disbprse $6 million . ..
kﬁ%ﬁm‘tew' If, however, overly enthusiastic ‘project officers
* “begin disbaYsing thé foundatian’s resources at $10 million per year,
i, the foundation’s financial assets would gradially be consumed. Even-
L i;éﬂ?;‘ft}ié foundatign ,would lose ifs, productive assets-and close its
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go’é},‘with biological systems. 4dn neither case can the ,og‘fi.
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ke éxceedithe regenerative capacity for long,” " - ‘
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nany Third’ World countries population growth is now acting, as
) edged “sword, ‘simulfaneously .expanding demands on the
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biological systems while destroying the resource bases. As long as the

demand for fish is less than the sustainable yield of the fishery,

population growth has no impact on production.”But once the de-
- mand exceeds the sustainable yield,*then population” growth begins
. to eat away ‘the productive resource base. In some cases, this process

can continue un;iY the biological resource is entirely destroyed.

_ History has recorded a few instances of such abuse. North Africa
was once thevgtanary of the Roman empire. Today, the fertility of
the region’s badly eroded soils has fallen so low that, the aréa imports™ "™
most of its food. :‘Accounts of the collapse of the early Middle Eastern ®
civilizations attributed. the downfall of these societiés to invaders from
the north, but more recent investigations link their decline to the wa-
terlogging and $alting of their jrfigation systems and to the-collapse .-

n _syste \&ﬁf"““
t
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of their food supplies. For some. count;iesi\_enéro‘a&hing deserts po
-« far greater threat than invading a“gﬁgs,- AR ¢ ;

.

Nag— —r—s . s e
. Efforts to preserve the biological systems on which humanity de-
pends must ultimately involve constraints on global consumption.
glggotiating limits on the, consumption pf tuna or newsprint, will
bring nhational interests into conflict, putting great pressure on the
international political system. Resolving. sucﬁ:'problems will tax the
. skills of diplomats. T Lo . o
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The Threat of Climate Modification' » -+ ,
‘4 . "‘;,'-' ¥ ~ - - .‘ii e
Climate and climate chanﬁ'e have always influended human social
tly

~

evolution, but only recently havé humans acquired the means to
influende climate. Usually inadvertent, the human influence on
climate can sharply reduce food production, and” hence a’country’s
. securjty. Inlow-incogne countries unable to offset crop shortfalls with ’
.. impofts, @ production drop can translate directly into a rise,in death
rates. - L s AT
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As" a 1975 study by thé “‘National Academy of Sciences reports,
“While the natural variations of climate have been larger than “those

..that.may have beervinduced by human activities during the past cen-
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- .“Fgr some L:ou’rﬁries, encroaching {
dserts.pose a fax greater threat ¢ "
than'invading armies.”
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... tury, the rapidity with which human impacts threaten to grow in the
. future, and. increasingly to_djsturb the natural course of events, i§ a 21
“*" ‘matter of'concern.” The Acgdemy study went on to note that these
' impacts {ncl’uc‘ie.mén's changes of the atmospheric composition and

. his. direct intetference with %actor_s controlling’ the, all-important heat
.. balancef»® " . -

.

" The earth’s heat*budget equals the amount of energy it receives fro

" the sun mipus the amount reflected or radiated into space. If this deli-

“cate balance were altered s6 that thevearth retained more or less heat ~

~ ‘than/it'had in the past, the earth’s climgte would change. If it received

-.,e.Much less, a new ice age would begin. If it retained a great deal more, 4

~..the  polar ice caps would melt—raising the oceans and submerging ’
”af}t,{t'r"acts}o land and coastal cities.  ~ . R AN Y

i T te <

he earth’s absorption and reflection .of heat can be altered in many
-Ways, At tthe local level,” the shift from forest to field altered this _ .-
2capacity, as did that from field to desert; The deforestatiori of vast
..areas, either as a result of clearifig land for™dgriculture or of cutting, <

ARk ™ g

e sitewood, can influence local climates measurably. Conducted on a
n e .enough 4cale, deforegtation coulc} Sj\an'ge the global. climate s,
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“The -chief worry emerging among thé meteorologists and geophysi- T

‘{ cists who study the earth’s heat balance is that increases in the . .
..,...amount of carbori dioxide in the atmdsphere will promote a "'green:
" "“house effect.”” Carbon dioxide does not reduce incoming solar radia-

" _tion ‘but it does absorb some of the heat that is re-radiated. Thus, any -

ﬁ?lﬂ?{{ihéric rise in the €Oy level would cause the atmasphévic tem-
Setatir . o

IR .
eto increase. . . .. i O ;
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t present, vast tonnages of carbon that have been sealed under the _ .

earth in fossil fuels for geological epochs are being released into the
oatmosphere, Since the beginning of “the Industrial Reyolution, the

S e L -

<.-burning of fossil fuels has raised CO2 levels in the atmosphere

* by an esfimated 13 percent, ‘and, as a 1977 study by, the National
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. . hospheric carbon’ dioxide can be gxpected within the next twd cen-
o2 2 . turies if contiriued heavy reliance on fossil fuels continues. According
Vi .- forthe Academy study, “our best understanding Yof the relation be- -
wwin «iween an increase in tarbon dioxide in’ the atmosphere and change .
P in global temperature suggests a correspopding increéase in_ average
[ world temp¥rature of 6° C or more with polar température increases
R . - . . . r_ 121 %7 .- .
%i.. . .. of as much, as three times this figure. I Y
A . : - \ . . . . -2
& o - . . . B :
e This increase in average tempergfure of 6° C-or 11°F would be ac-
- companfed by increases, in humidifjy;and jn precipitation. «If the~
#n..  temperafuresjse led to even a five:degree warming of the upper OO ¢
xs .. meters.of Begh water, simple expansién wogld} raise the sea lévei by -~
=% . about one meter. In the preface to the Academy study, Philip Abel-
epe~. . son afid Thomas Malone indicate that “the primary limiting factor on
s energy. production from fossil fugls over the next few centuries may -
s 3¢ - fturn out to be the climatic. effects of the release of carbon dioxide.” ;
izwen .. . They’then report that averting a wholesale warming of the earth ™ will ’
) require a carefully planned iaternational Program and a fine serfse of
. “ timing on Tﬂ\fe part of ‘decision‘makers,’ o : Yoo
' i .‘—. : o . ) . R - . ' - “
" “fhe.amount of fossil fuels,that can be safely burned over the long
.. term may be determined moreby the effect of their combustion on cli-
... mate than by any other factor. Apart from the air pollution associated
" with burning, fossil fuels, the carbon dioxide factor may force the *
. world to shift to solar energy soutces. The diMect use of sunlight,
53 4., wind power, and water power do not raise atmospheric CO2 levels:
’ .. Nor ‘doesgthe burning of wood unless it contributes to riet deforesta- "=
Lotionll oL - ’ 1 -« ' e T
S X R : e s L
Anothbr source of climatic change is thernffl, pollution, as weather- '

it s o forecasts for major cities remind us daily. Nemperatures within the
: " inner city commonly range from afew to several degrees_higher than
.+ ‘those-of the outlying areas. Sp far, the clearly measurable thermal, |
. effects remain largely localized, but continuing growth in’ fossil-fuel ©

\} use could eventually lead to global temperature ‘increases., A 1977
... Foid Foundation sponsored study, Nuclear Power: Issues and' -

. Qhoicgsf reported that electric’power generation can both directly and
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=" indirectly warm up the earth. “The thermal output of both: coal and e
(... .nuclear power plants contributes directly to the lohg-term heating 2 3%
£.7 of the atmosphere. A much more immediate atmospheric heating .
... problem, however, results from the carbon dioxidk produced when
4 Goalisblrned. 2 o . O s
}g a n‘:‘ ‘: T N /5 /" . * 4‘ [ . ° L
:g & )\\t’ a, . . . . )y N S . S
i ..~ Another potential influence on climate is that of “airborne dust, the ’

va3

. most common and easily recognized of the man-made pollutants that .

.affect ¢limate. Dust is generated by virtually every human activity ,

.. .from suburban driving to filling the soil. Meteorologist Helmut
“Landsberg estimates that, along with world ulation, the amount

of dust in the atmosphere has doubled since the thirties despite the,

..absence of “major volcanic eruptions.?® Other sources estimate that

the amount of dust or.particulate matter being discharged into the at-

" mosphere is now increasing by aboyt 4 petcent per year. At this rate =

of incre®se, dust levels at the close of the century would climb fag

beyond present levels. Since pasticulate natter in the atmosphere ___.

¥
" fends to scatter incoming radiation ‘and to reflect it back into spage
before it reaches earth, particles, form.what amounts to-a layer of in-
sulation, reflecting the sun’s rays away from the earth and thereby
lowering the planet's™ temperature. The relationship between this
_<ooling potential and various jwarming influences is not yet fully
.sunderstood, and requires furth research. - g .

?’“?’,‘;};‘u ’f;.‘.” . R - H B . ’! < . - Fal
{iw,’ﬁpg;t&om the inadvertent modification of climate, delibérate’ at-
: tempts tq alter the climate arg:Becoming increasingly common. Chief
among’ these are efforts to ificrease rainfall where water supplies' are
.-inadequate Some rainmaking technologies have proven at legst.mod-

o

Y

[
g

" grately suceessful. In fact, the issue of cloud-seeding.precipjtated a .
- <clash, in the United States between the states of Washington and
;:.'a_@m;gé?gig’;jr} the drought-ridden early months of 1977, Washingtdn’s .
s-State officials, V\?ho‘haﬁ hired a rainmaking firm to seed .clouds mov-
_ing_inland from ‘the Pacifi¢, were accused %)y Idaho’s political leaders
“%of, “cloud rustling.” This elatively tame skirmish raises the prospect g
-..of metearological warfare as countries that are hard-pressed to expand * .
food géb&pl'ééib?ggigjto compete for available rainfall.2¢ ' :
& ‘:’« g -\2(‘2 ! .
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...+ That humans can i

¥ - ‘ ¥ Al
nadvertently or intentionally. alter global ¢limatic

fm24 . .patterns is now beyond doubt. Whether the world would be ““better” .

.. .if it were warmer or cooler is a moot question: existing agricultural

e systems and settlement patterns have evolved in a particular climate,  °

e and climatic changes of any-sort can-only disrupt those systems. Even

e an average témperature decline of one degree in the northern latitudes
could reduce.the gi®wing season by two weeks. Even minor reduc-

. -tions.-in temperatures .in the northern ‘herixisg_hgre could lead to a |
.,/ southward. shift, of the monsoon™ belt in both’ Africa and Asia. In
-either cdse, agricultural output would shrink, adversaly affecting the

_ . well-being and survival prospects of }l_l;pdred.s of millions of pecple.

:Global Food lnsecuz&:y . L T e
%o .. "The world food economy has undergone a basic transformation dur- _ ~
.. . ..ing the seventies. Not only did the world have huge surplus stocks
vavs , .and excesssproduction capacity at the beginning of the decade, but it
.. .. also appeared that both would be lang-lived. Some 50 million acres =~
. out of aotal U.S. cropland base of 350 millipn akTes was held out of
N production to support prices.?* Tégether grain stockpiles and the

.. .. US. cropland reserve provided security for all humankiffd, a cushion. & .
) against any imaginable food disasters. Suddenly”in 1972 and 1973,

they both disappeared and the whole world began struggling to. make .

.it from one harvest to the next. Global food insecurity became greater

:,_" .than at any time since the years immediately following World War II.

;‘Zi‘fwl

.Although grain stocks have been partially rebuilt irf the late seventies, ,
the glo ﬁ)élancé ‘between the supply and'demand for Feod remains__
delicate,” as the extreme sensitivity of commodity prices to weather -
reports indicates., The forecast of rain in western Kansas can send

.. wheat-futures prices down the daily limit on the Chicago Board of

" Trade. A report that the Indian mohsoon has started three weeks

. later than usual can send wheat prices up tlge limit, Whén the balance .

vae OF supply and dem#nd is so precarious, a. cfop shortfall in a major .

" producing country can ‘set off a wave of, global inflation. In poor

“‘countries, where rising food prices can p?}Sﬁ death rates upward, a -

‘ x crop failure can also have a demographic impact.
e : - b R}
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et those held in.1972, 'when poor harvests - - * ~
: o . -wiped out the world’s food reserves almost -
. T, b, : overnight.”l.
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. Most of the factoré“{cbnt,ributir\g to the transformation ,of the world
~ .y . . .
food economy are inherent in efforts to expand food production in 25
a world where ~5Qm§ food-producing systems are under stress, where e
Jeturnsf on some agricultural inputs are dimihishing, and-where land = °
is ineghitably distributed, Systemic stresses are reflected in the dechne
of the{fish cafch,’the encroackment of deserts on farmland, wide-
* . spread’ soil erosion_(especially in Third World countries) and the
L rowing difficulties attending the’ further expansion of both the
" jroppe area and the irrigated area. :
LI . ’

S o - “

»

As recently as early 1972, the dual reserve of grajn and idled cropland
seemed more than adequate ‘for thé foreséeable future, but then the
growth inglobal demand for fopd bégan to outstrip production. Ad-_
verse weather brought the longer-term deterioration in the food situa-
tion into public view much as the OPEC price rise brought the pre-

cariousness of the energy situatjpn'into sight.

r

¢ In 1961, the combinatitn f reserve grain stocks in exporting couns . .
tiies'and the production equivalent of the idled U,S. cropland ~ '
equaled 112 days of world grain consumption. (See Figure 1.) In-*

. P 1969°the same combination totaled 93 days. Shortly thereafter it be-

. gan to fall~to .60 days in 1972 and still further to 39 days in 1973. .

All of the idled cropland was released for production’by 1974, entirely

“eliminating this reserve. ., . CoL .

-~ & . ; I ' M

B3

In 1976, the rarity of simultaneous recor\d grain harvests in three of
four leading food-producing countries—the United States, the Sovijet
Union, and India—led, to modest stock rebuijlding. An unusuallygood
worldwide harvest in 1977 further contributed to stock rebuilding,
raising reserves to: the equivalent of 54 days of consumption for
1978. But even this exceedingly encouraging development guarantees
only a minimal level of food security. Far less thanthemargin of 90
to 110 days that prevailed in the eatly 1960s, the world’s food stocks . Y

[
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" are even less than those held’in 19g3, when ‘poor harvests in“the
... Soviet Union, India, and a number of smaller countries wiped out the .
=3~ ~world’s food reserves almost overpight.\ . . R o
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of idled U.5. cropland.)
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- .- Source: USDA
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1970 1975 . ., 1980°
o

1965 «

Figure 1: World Graifi Reserves as Days of Warld:
. . Consumption, 1960-78 ¢
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Throughout the postwar period, the food sitation in most Third
World countries has gradually improved. From the end of World War
. _JI, improvements in per capita ood consumptio“v,an_d nutrition led
.2 “to a decline in death rates. Indeed, a]l was going éllztu,pt':ll the *earl
. .seventies whefi this trend of gradual improvement whas’interrupted.
" "Both the weorld per capita fish catch and the per capita production
‘. of food then began to_decline. So, too, did food reserves, as the con-
essumiption of food began ta”outpace production. Food security de-
“<¢lined to.a postwar low in 1973 and remained at a précariously low
- level for four years. The intérnational community, stripped of its re;
*serves, . was no longer able to respond effectivély to. crop shortages”
n individual countries. This pt_erioc;7 contrasted sharply,with the fifties - -
: . B S |
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<., -+ and sixties when the United States was prepared to intervene withy.

S

g

" food-aid shipments whenever and wherever famine threatened. After .

_ consecutive monsoon failyres,in. 1965 and 1966, for instance, the’
U:S. shiﬁped a fifth of its wheat crop to India two years in a row and _

., . helpéd that country avert widespread fambne. - L

=" The"food  scarcity and soaring prices of the seventies: affected all
coyntries, but the brunt of the crisis was borne by the poorest ones.

. Bangladesh was one of the hardest hit. It suffered two poor harvests
diwing thé sevehties, Both times death rates climbed sha:i;lly, claiming

.. ,an estimated 427,000 additionab lives in 1971/72 and—333,000 in

4. 1974/75. A Ford Foundation study analyzing. the, impact of food °

. T« shortages-and the batfle casualties during the civil war of 1971/72

7 contluded that the actual los%hofﬁfé in combat was quite small com-

. 'paréd with the number of deathis attributable to starvatioh.2¢
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_In 1974/75 the rice crop in Bangladesh.was didmaged by extensive .
““flooding. This floed, 4meng the most severe on record, was perhaps -
- due‘asmuch to the hand of man as to that of nature. In large meas-
"7 'uré it was the product of the extensive deforestation of the water-
.4 sheds in-Nepal and eastern Indfa, where two of Bangladesh’s princi-;

s-palrivers originate: - e .

- ,‘h,fln!ll'a, too, was hard_hit during the seventies: After & poor harvest in .

s, - 1972, the Indian Government discovered ‘that the Soviet, Union had.

+er., tied up most of the world’s exportable wheat supplies, leaving little

%o for India to use to offset its, poor harvest. Thus, the Indidn Govern- -

~ecn. Mment.sap by helplessly ‘while food consumptjon fell .and"death rates,
-.. climbed. In the_ three -poorest states of Uttar Pradesh, .Bihar, and

" Orissa, the incrfase in death rates above the previous year repre-

. exceedéd the combat fatalities suffered in any war since World War
| 622 . e e S P

] :(:E)‘ggr'h_as alsp taken a grim toll in Africa during the current decade;
thete, " the ‘proportionate®loss may oytweigh Asia’s, A prolonged
drought in Sahelian Africa has brought the ﬁeterioratﬁﬁ, food situa- .
ti V"ﬁ“‘,’t}h,erfe into sharp-focus. The six "§)untries of the Sa

'
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sented An estimated 829,000 lives. The loss of life in India alone far - _

’ .

elian zone—~ .

27,

-

-

Ealal B " -




.

Senegal, Mauritania, Niger, Upper Volta, Chad, anq Mali—all sdf-
fered loss of life. But no one knows exactly how many died. Cornell
nutritionist Professor Michael Latham testified before the U.S Con-
gress thatthe number of lives'lost was psobably somewhere between

. 100,000 and 250,000.2 s e
Farther east in Africa, the ecological deterioration of Ethiopia’s food
system was also brought into focus by a drought.’ This situation
"eventually claimed 200,000 lives and brought the 47-year reigh of

. " Emperor-Haile,Selassie to an end. In Somalia too, thausands died of
severe malndtrition and disease, and many of the victims perished

. . aftef they reached relief camps.® . !

.
[N

Several factors have contributed to the global food insecurity of, the
seventies. One of the most dramatic was the political decision by the -
Soviet Government to admit publicly the shortcémings of its agricul-
_, ture rathey than impose food rationing. When the ‘Soviet Govern-
“smentsturned to the wotld food market with the largest food deficit
of any countfy in history, it discovered that no country or combina-
tion of countries.other than the United States could satisfy its needs!
A Republican administration in Washington - responded enthusi-

_ astically.to the Soviet need, virtually emptying U.S. grain Jbins in”
. the process. In.reésponding as it did, the U.S. assumed the‘regponsibil-
ity for feeding its principal political and military adversary, one -
,_.':3gaiqstd whom the lion’s share of the $104 billion defense budget was
“"directed. . . . .
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_ The Soviet Union is not the only Eastern Eyropean country “heavily
dependent on ‘Western food. Poland, East Germany, and Czechoslo-
vaﬁ‘ia are regular customeérs. Without cheap food from the West to
augment its. domestic food .supplies, the Polish Government might
we%fnhéve fallen during the symmer of 1976—when riots in the princi-~

.pal cities forced the government to roll back food ‘Price increages.’

o ont . ' . &
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. Continuin§ rapid population growth in*large ‘areas of the world has.

. ..contributed enormously to the food insecurity of the sev, nties, Virtu-
. . ally all countries with falling per capita food output art those with
N
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. populations increasing at the gyte of 15- to 20-fold yger century. The
. cord global growth in dema% for food, for some 30 million addi- 20
.. tiofial tons of grain per year in good weather or bad, is fueled both
by thg"’unt){ielding growth of population and by growing affluence,
~ . with the former accounting for two-thirds or more of the annual

gi‘owth ' [

Closely rélated to the contribution Bf population growth to food ins

.. securitysin the- Third World is a .complex of negative ecological .
trends—deforestation, overgrazing, desert encroachment, soil erosion,

... .and flooding. Pakistangwith rivers originating in the western Hima-

" layas, has experienced the worst flooging in its history. A foreign

.. .- ambassador in Addis Ababa described the effect of soil erosion in ™

.. Ethiopia rather graphically when he said that ghe country is quite

. literally going down the river.” Arthur Candell, writing of the eco-

. .- logical undermining of the Haitian economy, reports that “the land .

4., producés less and-less each year, while population soars. . . . The

soooy- €roded and leached mountain soil can no longer support tree

&g . growth. 3! .. .
b - e . . . i )
v.-. - Unfortunately, many of the Third World countries plagued with

fapid papulation growth haye manlaged agricalture poorly. Social *
forces that have concentrated landholdings in the hands of a few
.. . have crowded a majority of the farm population onto a small area of
.. . land, or even worse, off the land. ¥ntirely. Consequently, both land
.and labor are grossly underutilized. In country after country, con-
" tinuing malnutrition” and growing national food deficits are due
.more to existing social structures than to a lack of productive ca-~ *
_pacity. o, . et ] :

+ons,. Agricultural mismanagement too-has taken a heavy toll. Some coun- .
. _tries are confronted simultaneously with rapid population growth,” -
"ecological deterioration of the food system, and agricultural misman+
.. .agement. Among these ate Algeria and Iran, where per capita grain
" .production has fallen over the past quarter-century by 61 and 42 per- -
wun-cent, respectively. This same combination of factors has forced other
Geans. . countries, such as Libya and Venezuela,-to import half of their total
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4 Since World War II every continent except North America has be-
30 come food-deficient. Indeed, those, countries with significant export-
. able surpluses <an be mumbered on the fingers of one hand. In re-
. . sponse to growing food deficits around the world, the U.S. and Can-
- ada increased their grain exports from 56 million tons'in 1970 to 94
.. million tons in 1976. Since the United States and Canada experience
_ - the- same climatic cycles, this overwhelming dependente on gne geo-
» graphic regton also contributes to the global food insecurity.??
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e TKe current decade has witnessed the depletion of world food re-
serves, the repeated restriction of expdrts by the principal suppliers,
record food prices worldwide, and-hunger-induced rises in death rates
in at least a dozen countries. As the decade draws to a close, the

international community’ must at least prepare for the possibility that
v the food scramble of recent years may not be temporary. The slack
.« .- . appeats to have gane out o? the world food economy, leaving the
7. entire world in a highly vulnerable position. -

I : R . - )
& Unless countries can givesagriculture the financial and scientific sup-
o o port it needs, hunges-induced rises in death rates will probably con-

.. . tinué to claim far, more lives than military conflict. It is also quite

"

possible that food scarcities and soaring food prices may contribute

' ¢ " ¢ ATHED
o ‘more than any other factor to Pohtlcal instability. In some cases, the
... - change in government will come via the ballot box. In others it will
- come through-less peaceful means. oL
.- Economic Threats to Security - Co "
1 .. . * b;\", - N

have brought the first global double-digit inflation on record during
_ peacetime and the highest unemployment since the Great Depression.
Capital shortages are plaguing the citadels of capitalism and’socialism
... alike. This unexplained
.. . has led to a situation for which

economists cannot prescribe a satis-
I e ;

factory remedy. . -
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Economically, the seventies have been traumatic and confusing. They

¢o-existence of inflation and unemployment -




*The prices of non-renewable an
renewable resources have both increased
. . - during the seventies,””
. L]

7

Inflation is as old as moneéy. But its global character and some of its
recent causes are fairl? new on the scene.Historically, inflation has’
been a localized phenomenon, ravaging individual countties from
‘time to time. But during the seventies, it has assumed a global dimen-
sion, affecting countries everywhere. The meshing of the’economic
cycles of “virtually all the.major industrial countries ifi the mid-segen- ,
ties contributed to both inflation’s spread and to ifs record severity.
..~ With virtually. all the industrial economies simultaneously on the up-
"swing, the worldwide demand .for, both raw materials and manufac-
... . tured goods expanded at a record rate. The virulent inflation that en-
~ sued affected ‘even the inflation-resistant United States, financially
. conseffative Switzerland, and socialist Poland (which had clung™to
., the belief that socialism was sopehow Immune to inf]ationary forces).
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o s Although global double-digit inflation is unique to the seventies, it
~""has beéen many years in the making. Throughout the posiwar period
.. .. the average rate of price jncrease in the OECD countries, whicl ac-
e count for the bulk of the world's output of goods and services, has
.. . -been gradually.accelerating. From 1953 fa. 1960, the annual rate of in-_ -
‘. . flation jnithe QECD countries was 2.3 percent. During the first half
ot of the sixties, it increased to 3.9 percent. By 1920 it was running at

. 5.5 percent. In 1971 it in¢reased turther to 6.3 percent, and }iwy early

) ->1974 ithad surpassed 10 percent*
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A )ﬂthough;the prices of many commodities have®fimbed abruptly, the
i fourfold increase in the price of oil thus far during this decade is
yc. «perhaps the most dramatic and foreboding hike. These steep rises in
e, petroléurn prices reflected OPEC’s decision to “’administer” prices, but

. the §trengtﬁ to make its resolution stick derivedfrom the lack of suit-

= sable substitites foroil. , | - ‘ -

_The. prices of non-renewable and renewable resources haye both in-
+. -.creased during the seventies. The world price of wheat,. for' example, -
.- tripled between 1970 and 1974.3% Although the big jump in prices
. 4,_,;§oﬁo,\{vgd the massive Soviet purchase of U.S. wheat during the sum- . -
... mer.of 1972, the Soviet plfrcﬁase was merely the triggering event that ..
4,.>_bl,rogglilt. the fonger;term trends into focus. The growth in world de-
Q oo ey N - ®
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ers -+ -Matching the rises in the prices of fdod staples sich as wheat was ‘an’
s [,\ . equally dramatic rise in the price of s:gvb.eans, a principal source of’
s, . high. quality protein. Between J970 1973, world soybean prices ” .
a [ . ...increased two-and-one-half times, and Wuring the four years since they + "
.. . ‘have shown nd indication of returning) to tﬁe remarkably stable level
. that prevailed pefore 1971.3¢ The soaring price of soybeans reflects
. both, the inabflity of agricultural sciéntists to raise soybean yields
.. signifitantly.and ‘a worldwide scarcity of land.on which to produce ’
w1~ SOybedns. Moreover, the.deterioration of, oceanic fisheries places ad- .
. ,w‘ditiqn“a_li})'r/e.‘;surevs on soybeans and other land-based prcyein sources. *
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;I:.ihl;érs,dgbgan ‘prices, the prices of lumber and firewood have dog‘-,

.....bled-and in some caseg trﬂ:led during the seventies. Between 1970 and

_ 1976, newsprint increased in price from about $150 per ton to just

" _under $300 per tor¥” Although the sharp clihb was commonly at-.
.. tributed to tﬁe‘,global stirge in_economic expansion of the early sev-
®_ enties, the subsequent cessation of economic, growth during the
... . mid-seventies did not bring prices downsxThe “ratchet effect” that
" " seems to, be operating here,_suggests strongly that it is.the overall T&-

. lationship bétween ‘the level of demand and .the ststainable, yield, of

forests—and not the short-term shift in demand—that counts. ,

o v . B

Even things normally taken ‘for_granted such.as land, living space;
_.fresh water, and clean air become costly in a crowded, increasingly
... affluent world, Land prices required for home building have soared:
.. everywhere. Between 1966 aﬂg 1976, the gverage price for a mews
home in e United States climbed from just under $30,000 'to just
0Véf~$50,00Q:” ’ " ., - :! ‘( - ot ' © : ’ S® ) 3’”
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.....Severe inflation can distort both*econoniic and social values. It re-

... wards_speculators and penalize® savers. It can wipe out lifetime say~

. ings almost overnight or reduce people on low or fi)_(ecj}lincqméstg—gn- .
Its impact on ditferent groups. wit Y

K. €XPECted, penury.. lin a sdiety is "%
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“Inflationary stresses can quickly aggravate | \ .
. social divisions, turning political cracks { .
v . , into fissures.’’ !;
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.. invariably uneven. Those who suffer most o\ten protest, as they did

. sin, Colombia in September of “1977, when workers struck and de- 33
‘manded pay raises to match the 29-percent inflation rate. The New * .
York Times described the_ situation as the ‘strike turned violent:
«."Rioting in the slums of Bogota killed at least six more persons

.. . today, bringing the death toll to 16. Thousands of troops in battle
gear patrolled the city in jeeps and armored cars.” If global inflation- .
ary forces are not managed more effectively such incidefits could be-
come commonplace.?? ’ . .

"’"1,:\ . o o e
« . Inflationary. stresses can quickly aggravate social divisions, turning
.....political crack's into fissures. Perhaps the ultimate threat of uncon-

... . trolled inflation is that it eventually undermines public confidence in
‘.. - ~governments and institutions and can thus pave the way for violent X
“« » .shifts to the radical right or left. When German Chancellor Helmut o
.. -Schmidt was his, country’s Finance-Minister in early 1974, he voiced

_his .concern:’ '] only haye to go to the years 193] to 1933 to say

. that the meaning of stability is rtot limited to prices.”4 )
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v, Efforts.to cope with inflation by slowing economic growth have ag-
+. .gravated another’ economic ill-rising unemployment. The global la-
S (gbr. force is growing at a record rate. Young people are flooding the
~Jabor market in the poor countries, and ever more women of all a ed
« are entering the job market in the rich ones. Governments have g -
..~ come, accustomed to creating additiorfal jobs by promoting overall .
. economic growth, and in"some countries this growth long outran the
. indigenous labor supply. Acute labor shortages plagued northwest-
"+ etn Europe and Japan difing the sixties and early seventies 5 the ‘\
%..... number of jobs created by. record economic expansion outstripped the
..number of new entrants into the job market. However, by the mid- .
seventies rising unemployment had even these countries in its grip. = ‘\ .
paE e R - . o i . !
If new employment is to be created, there must be something for T
.peaple. to w.vorl with. For the half or so.of the global labor force in |
agriculture, that “’something” is land. From the age of exploration on- fézz\ L
ward, the jobless have moved to the frontiers of human settlement
d.have.often been able to obtain land there for thesasking. In fact,

2y <
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this centrifugal force long saved Europé from the throes of over-
population. As long as frontiers existed, employment could be created .
with trifling amounts of capital-with that needed to buy crude frm:
~ implements and seed. But now that land suitable for settlement has
become scarce or concentrated in a few hands, new agricultural jobs
cannot be réadily created unless land is redistributed. )
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. #¢  As the oppartunities for continuing rapid economic growth;subside,

.. unemployment spreads. During the recession of -the mid-seventies,.. .
some 17 million workers, the highest number in 40 years, were une = -+ -
employed in North America, Japan, and in the industrial countries
of Western Europe! Supplying this continuously expanding_corps p -
of jobless with inemployment benefits and welfare payments is _be-/

. coming a serious burden. In many podr tountries, entrants.into the

. . job.market outnumber new jobs by two to one, levels of unemploy-

.» mentn these countries ars without precedent.
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India’s labor force was projected to increase from 210 million\to.. 273

million during_the seventies.' Althdugh the nation is already stricken

with widespread unemployment and underemployment, 100,000 new

,ehfrants join the Indian labor force each week. According to the esti-

* mates.of economist Harry T. Oshima, at least 15 percent of the labor,

orce ig.unemployed in Pakistan, Sri Lanka, Malaysia, and the Philip-

~ “pines.2 One-third of Bangladesh’s available manggver may be un-

~ . employed. Indonesia’s working-age population is gf8wing by an esti-

mated 1.8 millidh annually, one-fourth, of,its potential labor force may

now be jobless. Data for scores of Sther coumnsries show 